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Sediment cores were
immediately ‘flash frozen’ on
dry ice, then stored and
transported in freezer trailer
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Contaminant depth profiles
of sediment porewater with
Sr isotopes.

87Sr/86Sr isotope ratio <
0.711 indicative of
Marcellus Shale.

Porewater profile showing
elevated concentrations of
salt that correspond to max
discharge of Marcellus
Shale wastewater
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Rapid Delineation of Ecological Sites
Ireland and Drohan (2015) SSSAJ Pennsylvania State Forests

1. ~918,000 ha
. Mapped in its entirety
3. ~815,000 ha (89%) terrestrial
forest communities
4. 20 types (58,261 polygons)




20 Forest Types (i.e. Communities)

ID Descriptive Name

AH Dry Oak - Heath Forest

BB Northern Hardwood Forest

AR Red Oak - Mixed Harwood Forest

AD Dry Oak - Mixed Hardwood Forest

CC Red Maple Forest

BC Black Cherry - Northern Hardwood Forest
DD Aspen / Gray (Paper) Birch Forest

FB Hemlock (White Pine) - Northern Hardwood Forest
FA Dry White Pine (Hemlock) - Oak Forest
FR Hemlock (White Pine) - Red Oak - Northern Hardwoods
™ Tuliptree - (Beech) - Maple Forest

CS Sugar Maple - Basswood Forest

MM Mixed Mesophytic Forest

FF Hemlock (White Pine) Forest

EO Pitch Pine - Mixed Oak Forest

GB Black Gum Ridge Top Forest

LB Black Locust Forest

FT Hemlock - Tuliptree - Birch Forest

EV Virginia Pine - Mixed Oak Forest

FM Hemlock - Rich Mesic Hardwood Forest

An example...



20 Forest Types (i.e. Communities)

ID Descriptive Name

AH Dry Oak - Heath Forest

N\

The goal is to quantitatively link the
occurrence of these communities to
measures of the underlying
environmental conditions.

AN

What controls the distribution of

these community types in space?
\

Which ones are closely related with
respect to environmental
preferences and which are not?

Which ones get lumped into an
Ecological Site?




One random point per forest type polygon (n=58,261), repeated seven times

\/

Elevation Topographic Variables
(National Elevation Dataset)

Topographic Position

Slope
Curvature
Aspect Climatic Variables
Minimum Temperature (PRISM Model OUtPUt)
Diurnal Temp. Variability.
Total Precipitation Soils Variables
We used multivariate (CONUS-SOIL)
analyses that require Depth
variables to be in similar Texture
ranges.
Rocks
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Results of hierarchical
cluster analysis (Ward’s
method, Euclidian
distance). Forest stand
types are grouped
based on z-score
standardized mean
values for each of the
11 environmental
variables. Groups
arbitrarily numbered 1
through 4, left to right.

Principal components
analysis of the same
data set used in
clustering. Blue ellipses
outline cluster analysis
groups. Vectors in red
represent loadings of
environmental
variablesin two-
dimensional ordination
space.



The Nerthern Hardwoods
Forests are strongly
associated with deep soils,
steep slopes, and high
diurnal temperature
variability (axis 2).

Ecological Site Area
(ha)

Oak — Maple - Hardwoods 581,404

Northern Hardwood Forests 197,831

Thermophilic Forests (15,618 |







BC = Black cherry

CC =RedMaple

AH = Dry Oak - Heath

AR = Red Oak — Mixed Hardwood
FA = Dry white pine — Oak

AD = Dry Oak — Mixed Hardwood

http://www .dcnr state.pa .us/fores try/whatw ed ofindex. htm

Big Picture Summary

We developed a defensible,
reproducible methodology

We developed ESs over 815,000 ha

We found robust patterns in the data

Next, develop the STMs










Study Area, Witness Trees

Data 49 Townships from the late 1700s
2,699 were trees identified to at least the level of genus.
Of these 2,699 trees, 716 occurred on Ecological Sites we mapped.



Study Area, Witness Trees



Witness Tree Data

Results consistent with historic literature
distributions.

Example: American chestnut (Castanea dentata)
was strongly associated with south-facing, steep
high-elevation ridge tops with course soils that
also received ample precipitation. consistent with
previous analyses of witness tree data in
Pennsylvania (Abrams and Ruffner, 1995),









Tiadaghton State Forest

Oct. 2006



Tiadaghton State Forest

Nov. 2015



s What s the effect of unique disturbance
drivers on forest composition change (spp,
biomass).

s What are the combined effects of any two,
three...?

s What is their cumulative impact?



Allegheny National Forest

\

Loyalsock State Forest
Sproul State Forest oya sock State Fores

- \

Moshannon State Forest Tiadaghton State Forest




LANDIS simulates succession, seed dispersal,
harvesting, and other natural disturbances.

Landscape _
Sites

Dynamic community
composition

Ecoregions

Homogeneous soils
g and climate




Southeast Allegheny Nat. For.



Southeast Allegheny Nat. For.






Fig. 2: The relationship of geomorphic settings and dominant waters source and flow
dynamics. Some dominant hydrophytes span several geomorphic settings.
Brooks et al. (2012)






NONEQUILIBRIUM CARBON DYNAMICS
IN ALTERNATIVE STABLE STATES OF
VERNAL POOLS

Shauna-kay Rainford



The principal thesis of alternative state models is that the
system can shift abruptly between two or more states

Fig. 1. Suding et al. (2004)



Alternative State Models and Vernal
Pool Dynamics

* Plant population
metrics

 Plant residues (pollen,
photoliths, seed)

* Hydrodynamics
 Rates of soill

accumulation

* Soil accumulation
thickness

« SOC partitioning due to
plant morphology shifts
with shifting spp.

» Biogeochemistry




Chaptera

Determine the quantity and distribution of the
labile and recalcitrant soil organic carbon
fractions in the top 45cm of the soil profile.
Examine patterns of bryophyte species richness
and biomass to determine whether they
correlate with the quantity of soil organic
fractions in the A horizon.

Examine relationships among nutrient
availability, bryophyte species richness, and
biomass of bryophytes



Chapter 2

Develop stratigraphic indices of a warming
climate for vernal pool sites located in the
glaciated and non-glaciated regions of
Pennsylvania utilizing soil morphology, pollen
stratigraphy, pollutant metal concentrations,
and *4C dates.

Reconstruct palaeoecological records using
charcoal, pollen, and organic matter content of
vernal pool sites to reconstruct spatial and
temporal dynamics of vernal pool genesis and
development.



Thank You



